Programs are presented which calculate angular relations among fault attitude, marker-plane attitude and slip direction, and determine the extension or contraction of the marker by the fault slip. The programs are written both in FORTRAN and in the reverse-Polish language implemented on Hewlett-Packard type hand calculators. Examples of program use are presented.
INTRODUCTION
It has been shown by Jackson and Delaney (1985) that certain angular relations among a marker plane, a fault and the direction of fault slip provide a measure of the extensional or contractional separation of a marker plane. These angles are: <|>, the angle between the downward directed normals to the fault and marker planes; 6, the angle from the intersection of the fault and marker planes to the slip direction; and w, the angle between the direction of maximum contraction and the direction of slip. The first two or the last of these angles can be used to ascertain the extension or contraction of the marker plane in a direction normal to the line of intersection of the fault and marker. This paper presents a program written in FORTRAN for computers, and a program written in a reverse-Polish language for HewlettPackard calculators, to calculate these angular relations.
The method of calculating the angle 6 from the null to the slip directions used by Jackson and Delaney (1985) can result in divide-by-zero conditions. This situation is treated by calculating the magnitude of 6 from -v -v -v -v the dot-product relation cos |6| = |N»S|, where N and S are the null and slip vectors, respectively, and the vertical bars denote absolute values of the enclosed quantity. The sign of the angle 6 is positive if, looking at the hanging-wall surface of the fault, the angle from the intersection with the marker to the slip direction is drawn in a clockwise direction. This is equivalent to finding whether the direction given by the cross product > > relation N x S is in the same direction (positive 6) or opposite direction > (negative 6) as the downwarded directed normal to the fault plane, F.
THE FORTRAN PROGRAM
The FORTRAN program employs the "structured branching options" (see Meissener and Organick, 1980, p. 480 ) available in ANSI FORTRAN 77 implementations. The program is thoroughly documented and follows the same notation as used by Jackson and Delaney (1985) . The program (called FAULT) calls six subroutines: DDDTDC, which converts dip-direction and dip data to direction-cosine data; TPTDC, which converts trend and plunge data to direction-cosine data; DCTTP, which converts direction-cosine data to trend and plunge data; CROSS, which computes the vector cross product; NORM, which normalizes a vector to unit length; and DOT, which computes the vector dot product. The program prompts the user for input at the keyboard, and displays output on a CRT or line printer. It is therefore assumed that the standard input and output devices are interactive, and denoted by the logical unit numbers 5 and 6, respectively. Listings are given in Appendix A.
It is assumed that no field measurement is more accurate than 1°; if the angle $ is within 1° of 90° or the angle 9 is within 1° of 0°, then the fault slip is identified as "null" it neither extended nor contracted the marker.
In addition, the program calculates the angle between the slip direction and the fault plane. By definition, this angle should be zero. If it is found to be greater than 1°, it is used to determine the limits of null faulting. Table 1 . A listing is given in Appendix B. For brevity, only the angle <j> between the downward-directed marker-and faultplane normals, and the angle 9 from the null direction to the slip direction, are calculated. Extension or contraction can be determined from these angles (Table 2) between downward-directed marker-and fault-normals from null to slip direction .1 -.9 miscellaneous Table 2 : Extension or Contraction from Angles (j) and 0 Step 5: find sign of 9 using F'(NxS) 
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